Case Report
A 45-year-old woman who presented with dyspnea on effort and palpitations visited her primary care physician. A resting electrcardiogram (ECG) revealed sinus rhythm and first-degree atrioventricular block. Sporadic ventricular paroxysmal contraction was found on Holter ECG. Because echocardiography showed an intracardiac tumor, she was referred to our institute for surgical evaluation. Transesophageal echocardiography and computed tomography ( Fig 1A) revealed a 28-27 mm circular tumor with no stalk on the interatrial septum (IAS). 4 On magnetic resonance imaging (MRI), the tumor was of high intensity on T1-weighted images and isointense with myocardium on T2-weighted images (Fig 1B) .
She underwent surgery to resect the tumor. Under a median sternotomy and standard cardiopulmonary bypass with warm blood cardioplegia, the right atrium was opened, to reveal a 30 mm round cyst attached to the IAS in the area of the triangle of Koch. The cyst was incised Cystic tumor of the atrioventricular nodal region is a rare cardiac primary tumor that can cause heart blockage and sudden death. Antemortem diagnosis and successful excision of the atrioventricular nodal region are extremely rare. A 45-year-old woman who presented with palpitations is reported. Electrocardiography revealed firstdegree atrioventricular block. Echocardiography, computed tomography, and magnetic resonance imaging scans revealed a cystic mass attached to the interatrial septum. Complete surgical excision of the mass was achieved, although placement of a permanent pacemaker was required for complete heart blockage. Histopathological examination revealed the mass to be a cystic tumor of the atrioventricular nodal region. A B atrioventricular node became a defect after the wall of the cyst was completely resected. It was closed directly with 6-0 monofilament sutures. Complete atrioventricular block persisted after surgery and a permanent pacemaker was inserted 11 days later. Histopathological examination revealed that the cyst wall was composed of fibrous connective tissue covered by a layer of squamous epithelium with partial cornification. 4 Within the fibrous tissue were smaller cysts lined by a similar epithelium (Fig 2) . Immunohistochemical staining showed that the cells of the cyst expressed carcinoembryonic antigen and epithelial membrane antigen, suggesting that they were of endodermal origin.
The patient's recovery was uneventful and her symptoms completely disappeared. A 5-year follow-up has revealed no evidence of recurrence of the tumor.
Discussion
Cystic tumor of the atrioventricular nodal region was first described in 1911. 5 It is a rare primary cardiac tumor located in the region of the atrioventricular node. According to previous reports, [1] [2] [3] 6 it can cause variable degrees of heart blockage, which gradually evolve to complete heart blockage. Moreover, ventricular tachycardia or fibrillation sometimes occurs in patients with this tumor. 2, 3, 6 Tumor size varies from 0.5 mm to 30 mm, and there is no relationship between size and the occurrence of lethal arrhythmia. It is thus important to consider the possibility of cystic tumor of the atrioventricular nodal region in patients with electrocardiographic evidence of heart block limited to the atrioventricular node (ie, with a narrow QRS), particularly in women. 2 This tumor is thought to be of embryologic origin and not a true neoplasm because of its benign histological appearance and invariable location in the atrioventricular area. The atrioventricular nodal region is an area of embryologic fusion, suggesting that either mesothelium or nearby foregut inclusion could be incorporated in it. The immunohistochemical findings in this case, which corresponded with those of other recently reported cases, 1, [6] [7] [8] [9] suggested that the tumor was an endodermal and not mesothelial remnant.
The cause of lethal arrhythmia in patients with cystic tumor of the atrioventricular nodal region is uncertain. Complete heart blockage or associated dysfunction of the sinus node might cause excessive distention of the ventricle and lead to ventricular fibrillation. However, this hypothesis does not explain why lethal arrhythmia often occurs just after the beginning of electronic pacing. 10 The first case of successful resection of this tumor was reported in 1992 by Balasundaram et al. 7 In their case, the atrioventricular node tumor was only 0.5 mm in diameter and was an unexpected finding associated with an ostium secundum atrial septal defect. Paniagua et al reported the first case in which this type of tumor was detected preoperatively by echocardiography and MRI. 8 Kaminishi et al recently reported the successful prevention of heart blockage by leaving the cyst wall attached to the base of the IAS. 9 There was no sign of residual mass or recurrence 12 months after surgery. It is controversial whether the cyst should be resected completely from the base of the IAS. However, because one complication of this tumor is sudden death as a result of ventricular tachycardia or ventricular fibrillation, 2, 3, 6 we believe that complete resection is essential, even if subsequent pacemaker implant is required.
